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Gastric cancer is the second leading cause of death due to cancer worldwide.1 Its incidence varies widely in the world with Costa Rica and 
Japan having the first and the second highest incidence 
rates in the world.1,2 The risk for developing gastric cant
cer in North Africa and the Middle East is less than 
in the developed countries.3 There is little information 
on the frequency of gastric malignancies in the rest of 
Africa. Previous reports from Sudan showed that these 
tumors were uncommon.4 Most of the cases were ret
ported before endoscopy was introduced in the country 
in the last twenty years. The purpose of this paper is to 
report on the frequency of gastric malignancies seen in 
one pathology center over a period of 5 years in Sudan.
METHODS
El Zahrawi is a private general histopathology labot
ratory in Khartoum. It receives specimens from the 
main general and specialized hospitals in the greater 
Khartoum area and the cities and towns in the rest of 
the country. The hospitals in Khartoum and some in 
the provinces offer good gastrointestinal services. The 
data was obtained from the computer database at El 
Zahrawi laboratory. Information included age, sex, site 
and pathological description of the specimens. Cases of 
gastric carcinoma were classified into Lauren’s histologt
ical types.5 Sections were stained routinely with H&E 
and where necessary biopsies from gastric carcinoma 
cases were stained by periodic acidtSchiff (PAS) and 
alcian blue methods for mucin. All slides were retext
amined by two pathologists. In selected specimens of 
diffuse gastric carcinoma in which the distinction bet
tween carcinoma and lymphoma was not clear, sections 
were stained for epithelial membrane antigen (EMA) 
and leukocyte common antigen (LCA) by the indit
rect immunoperoxidase method using specific primary 
antibodies (Dako Diagnostic kits, Dako, Glostrup, 
Denmark ) according to the instructions of the manut
facturer. Cases of carcinomas were PAS and/or alcian 
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blue positive. They were also positive for EMA and negt
ative for LCA. The reverse was true for lymphomas. 
Formalintfixed paraffin sections of suspected gast
trointestinal stromal tumors (GIST) were stained for 
CD117 and CD34, the markers for these tumors, ust
ing indirect immunoperoxidase as described by the 
manufacturer (Dako). In addition to GIST involving 
the stomach, all GIST at other sites were reviewed. 
The criteria used to indicate malignancy were the size 
and number of mitoses.6 A tumor was regarded as mat
lignant if it was more than 10 cm in diameter or the 
number of mitoses were more than 5/50 HPF (×400). 
Biopsies from lymphoma cases were stained for CD3 
Pan T and CD20 (B lymphocyte) antigens using Dako 
Diagnostic Kits following the instructions of the manut
facturer. All gastric biopsies from patients reporting 
with symptoms suggestive of gastritis such as epigastric 
pain, nausea and vomiting were stained for H. pylori ust
ing the WarthintStarry method. 
RESULTS
The total number of malignant tumors at all sites durt
ing 2000 to 2004 was 1958. Cancers of the esophagus, 
stomach, small intestine, colon and rectum totalled 374, 
forming 19.1 % of all tumors. Table 1 shows the number 
of malignant tumors of the esophagus, stomach, small 
intestine, and rectum seen at El Zahrawi Laboratory. 
Gastric tumors rank third in frequency. Carcinomas 
formed 87% of all malignant gastric tumors (Table 2). 
The majority of the biopsies (52) were endoscopic biopt
sies. Only 22 samples were surgical resections for stage 
II and III tumors. The remainder were advanced inopt
erable tumors. The male to female ratio was 3.3:1. The 
great majority of patients were between 50 and 79 years 
of age (Figure 1). The most frequent histological type 
was the intestinal type (62.16 %). Diffuse carcinoma, 
mixed intestinal and diffuse and adenosquamous carcit
nomas formed 31.08%, 4.05% and 2.70%, respectively. 
There was no difference in the age and histological type 
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between males and females (data not shown). There 
were 8 GISTs; 3 were benign and 5 were malignant. 
GISTs of the stomach were the most frequent in the 
gastrointestinal tract accounting for 33.3 % of these tut
mors (Table 3). The tumors consisted of spindletshaped 
and epithelioid cells. They were positive for CD117 and 
CD34 markers. 
There were 5 cases of gastric MALT lymphot
ma and one case of sporadic Burkitt’s lymphoma. 
Microscopically, the MALT tumors consisted of 
smallttotmedium sized lymphocytes that invaded and 
destroyed the glands. There was infiltration of the epit
thelium by lymphoid cells, producing lymphoepithelial 
lesions. Scattered in the tumor were reactive lymphoid 
follicles infiltrated and colonized by tumor cells. The tut
mor cells were positive for the B cell marker CD20.
The number of patients who reported with sympt
toms suggestive of gastritis was 127 (92 males and 57 
females). The mean age for males was 47.2 years and 
for females 52.1 years. Chronic gastritis was detected in 
125 patients. Of these, 89 had H. pylori infection. Two 
patients with no pathological changes were negative for 
H. pylori.
DISCUSSION
There is no central cancer registry in Sudan at present. 
Due to this and the unsatisfactory state of death regt
istration and lack of diagnostic facilities in many parts 
of the country, it is impossible to give accurate figures 
about the true incidence of cancer. Only frequency rat
tios of tumors can be given with all the inherent errors 
of this method. Under such circumstances easily accest
sible tumors are likely to be over represented and the 
pattern is influenced by the availability and quality of 
health services. 
 The cases presented here were referred from the mat
jor hospitals in Khartoum where there are good gastrot
enterology diagnostic services. These cases are probably 
the best approximation of the true pattern of gastroint
testinal cancer. The most recent report on gastric cancer, 
based on pathology records from Sudan was nearly 30 
years ago before endoscopy was introduced in the count
try.7 Cancer of the stomach was previously reported to 
be rare in Sudan occurring with a frequency of 1.5% of 
all cancers.4 It was also reported to be uncommon in 
another study reported in 1976 where malignant gastric 
tumors formed 0.9% of all cancers.7 Those two earlier 
reports, like the present, were based on pathology ret
cords in Khartoum. In the present study malignant gast
tric tumors formed 4.5% of all cancers and ranked third 
after esophageal and colorectal cancers. In 1976 gastric 
cancers accounted for 13.2% of alimentary tract cancer7 
compared to 23% in the present series. In 1983, gastric 
carcinoma was found to form 1% in 2500 endoscopies.8 
The apparent increase in frequency is mainly due to the 
introduction of endoscopy and improved diagnostic 
facilities. An additional factor is the increase in life ext
pectancy of the population, which rose from 36.3 years 
for males in 1955 to 55.6 in a 1999 population census. 
Figures for females during the same dates were 39.1 and 
58.4 years, respectively. There was a marked prepondert
Table 1. Frequency of 374 malignant gastrointestinal tumors at el 
Zahrawi laboratory during the period 2000-2004
Site Number %
Oesophagus 141 37.70
Stomach 88 23.53
Small intestine 19 5.08
Colon, rectum 126 33.69
Total 374 100.00
Table 2. Frequency of malignant gastrointestinal stromal tumors 
(GiST), gastric carcinomas and lymphomas at el Zahrawi 
laboratory during the period 2000-2004.
Type of tumor Number %
GiST 5 5.9
Gastric carcinoma 74 87.0
Gastric lymphoma 6 7.1
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Figure 1. Age distribution of patients with gastric carcinoma from a single center in 
Sudan.
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Table 3. benign and malignant gastrointestinal stromal tumors (GiST) at el Zahrawi 
laboratory during the period 2000-2004.
Site Number total benign and malignant
Number 
benign
Number 
malignant
Osophagus 1 0 1
Stomach 8 3 5
Small intestine 3 3 0
Colon 2 1 1
rectum 3 0 3
Anal canal 2 0 2
extraintestinal 4 1 3
unknown 1 1 0
Total 24 9 15
ance of males having gastric adenocarcinoma compared 
to other countries.3 H. pylori infection is common in 
Sudanese and is probably a factor in the etiology of gast
tric cancer as described in many parts of the world.9 In 
the present study, H. pylori infection occurred a decade 
or two before the peak of gastric carcinoma. Other post
sible contributing factors, which we cannot confirm in 
this study, are smoking, among males, and the change 
in dietary habits, particularly in urban areas. People in 
the big cities and towns are consuming more and more 
fast foods, and fewer fruits and vegetables. High salt int
take may be an etiological factor.10 A popular dish in 
the northern Sudan is Faseekh, a salted fish dish. In rut
ral areas, among certain tribes, salted dried fish is cont
sumed more than meat. It will be useful to determine 
the frequency of gastric cancer in a prospective study in 
the different localities and tribes in Sudan. Salted fish 
known as Tarkeen have been used by the inhabitants of 
the northern state of Sudan since the Karma civilizat
tion (2500 BC to 1500 BC). Histologically, the intestit
nal type of cancer is more common than diffuse cancer 
in Sudan, which is similar to findings in Jordan where 
intestinal type gastric cancer was believed to be related 
to H. pylori infection.3
 The prevalence of GIST of the stomach is more 
common in Sudan than Jordan and other countries.3 
We have no explanation for this. The cases described in 
1976 as fibrosarcomas and leiomyosarcomas were probt
ably GIST. The frequency of primary gastric lymphoma 
in our cases was similar to that reported from Jordan,3 
but less than figures from Iraq11 and Saudi Arabia.12,13 
The majority of the cases were MALT lymphomas. 
There was a single case of sporadic Burkitt’s lymphoma 
in a 9tyeartold male. Gastric Burkitt’s lymphoma is unt
common.14 
In conclusion, the number of diagnoses of gastric 
malignancy has increased over the last 30 years. This is 
due mainly to improved health care and the introduct
tion of endoscopy in the country. Changing dietary habt
its with increasing consumption of fast food, high salt 
intake, H. pylori infection and an increase in life expect
tancy are other important factors to consider. 
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